Induction of DNA synthesis by ligation of the CD53 tetraspanin antigen in primary cultures of mesangial cells.
The interaction of mesangial cells with the extracellular matrix plays a major role in kidney biology. Tetraspanin proteins modulate cell interaction with the extracellular matrix. Tetraspanins form supramolecular structures on the cell membrane that send signals after engagement by unknown ligands, modulate different signaling processes, and regulate cell adhesion and motility. CD53 was determined by immunohistochemistry, and on the cell surface of cultured rat mesangial cells by flow cytometry. Mesangial cell cultures were stimulated with MRC OX-44 antibody. DNA synthesis was measured by thymidine incorporation. Extracellular signal-regulated kinase (ERK) activation was determined by Western blot. CD53 was present in mesangial cells in vivo and in culture. Ligation of CD53 antigen with a monoclonal antibody triggered the induction of DNA synthesis, which was not sensitive to inhibitors of signaling pathways that use phosphatidylinositol 3-kinase (PI3K) and protein kinase C, or to calcium channel inhibitors, such as thapsigargin and verapamil. The DNA synthesis was inhibited by PD98059, a specific inhibitor of MEK that prevents ERK1/ERK2 activation. In addition, ERK1 and ERK2 activation by phosphorylation occurred following CD53 antigen ligation. The DNA synthesis was due to de novo synthesis and not to DNA repair as a consequence of the initiation of apoptosis, determined by flow cytometry, and lack of proteolytic activation of PARP by caspase 3. CD53 antigen ligation also induced an increase in mitochondrial activity. To our knowledge this is the first identification of a tetraspanin protein in mesangial cells. CD53 antigen delivers a signal that initiates DNA synthesis. This signal is mediated by ERK1/ERK2 activation, but it is not sufficient to complete the cell cycle.